[1] Spectral distribution of aerosol optical depths (AODs) measured in the 0.4-0.875 mm wavelength region using a Sun photometer over Bay of Bengal and Arabian Sea during the 2006 premonsoon season are analyzed to obtain more interesting information on the physical and optical characteristics of aerosols. Examination of spectral AODs measured over the Bay of Bengal and the Arabian Sea by deriving the Å ngström exponent (a) for the entire spectral range (0.4-0.875 mm), a for different spectral ranges, and second derivative (a 0 ) showed that the aerosol size distribution is of mixed type or bimodal with contributions from fine and coarse modes. The a-AOD relationships in short (0.4-0.5 mm), long (0.65-0.9 mm), and full (0.4-0.9 mm) spectral ranges determined for various aerosol models (urban, maritime clean, maritime polluted, and desert) suggest that the a-AOD relationship can vary depending on whether the size distribution is unimodal, mixed type, or bimodal, similar to the results obtained for measured AOD spectra. Significant curvature in the ln AOD versus ln l is observed which causes spectral variation in a derived in different spectral ranges. Over the Bay of Bengal for 76% of AOD spectra, a 2 À a 1 is >1, suggesting the presence of fine-mode aerosols from a wide variety of fine-mode fractions or a mixture of modes, while over the Arabian Sea, a 2 À a 1 is <1 for 84% of AOD spectra, clearly indicating the dominance of coarse-mode aerosols. These characteristics can be used in modeling the regional and seasonal aerosol radiative effects and in remote sensing.
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Introduction
[2] The atmospheric aerosols exhibit large variability in their size distribution depending on their size, source regions, and mixing processes in the atmosphere. The different sources of aerosols in the atmosphere include combustion of fossil fuel from urban/industrial processes and biomass burning which are mainly anthropogenic, and sea salt, biogenic aerosols, volcanic aerosols and desert dust which are of natural origin. The aerosol size distribution is typically bimodal and is made up of a fine mode produced by combustion processes and/or gas to particle conversion and, a mechanically produced coarse mode. Over a specific location, local sources and long-range transport contribute to the aerosol distribution. The long-range transport of aerosols depends on several factors such as wind speed, season and dynamics and hence will exhibit variabilities. The diversity in the source regions of aerosols accompanied with their spatial variability and short residence times makes our understanding of their radiative effects on Earth's climate a challenging task [IPCC, 2007] .
[3] Characterization of aerosols and the spectral dependence of their optical properties are key parameters that strongly influence the Å ngström parameters (a, b) and the aerosol radiative properties (aerosol phase function, single scattering albedo) [Eck et al., 1999 [Eck et al., , 2001 . Such a characterization will be useful for modeling the radiative effects of aerosols in the surface and atmosphere, retrieval of aerosol parameters from satellite remote sensing, applying correction for aerosol effects in remote sensing of the Earth's surface, and further in identifying aerosol source regions and their evolution [Eck et al., 1999] .
[4] Å ngström exponent a has been used in many studies as a tool to quantify particle size distribution from spectral distribution of AODs and for extrapolating AOD throughout the shortwave spectral region [e.g., Smirnov et al., 2002] . The Å ngström power law is rigorously valid for all the wavelengths only if the particle size distribution fits a Junge power law function [Hess et al., 1998 ]. However, the Junge power law distributions are accurate only over a limited size range, and extrapolation to smaller or larger sizes may introduce significant errors of the ambient aerosol size distribution which is generally multimodal. Therefore, the Å ngström relation is not appropriate for all environments
